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(57) Abstract. 

FIELD: medicine; more particularly, 
ophthalmology; can be used also in 
neuro-surgery and neurology. SUBSTANCE: 
method involves introduction of guide needle 
acconrvnodating conically tipped stylet 
through a puncture in the skin with a 
possibility for further separation of 
tissues. Then the guide needle is shifted 
towards the optic nerve without granulation 
of its membrane but not further then 10 mm 
from the nerve. After that the stylet is 
withdrawn and a flexible electrode with a 
working tip area not less than 10mm 2 is 
introduced through the guide needle. The 
flexible electrode carries hermetically 
sealed light guide. The guide needle is 



withdrawn and the outer end of the flexible 
electrode is secured on the skin surface. 
Electro- and photostimulation are carried 
out simultaneously by bidirectional current 
pulses from 10 to 100 mcA with pulse 
duration from 1 to 10 ms. and light pulses 
in the visible light wave range with total 
energy in the light pulse varying from 10" 2 to 
10 . Frequency of repetition of current 
and light pulses is equal to the pulse rate 
of the inner carotid artery. Dairy session 
includes 3 to 5 cycles from 50 to 500 pulses 
in each cyde with 5- to 10-min intervals 
between cycles. The whole course of 
treatment includes 10 to 15 sessions. 
EFFECT: reduced injury, enhanced efficiency 
of treatment with improved vision function. 
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M3o6peTeHne othocmtca k MeAMi^MHe, a 

MM8HHO K OC^Ta/lbMO/lorvlH, M MOXeT H3MTM 

npMMeHeHHe b Hewpoxupyprnn h HeBpo.nornn 

Han6onee 6jim3kmm k M3o6peTeHwo 
RBHweTCfl cnoco6 neweHua aTpcxjMK 
apHTe/ibMoro HepBa, Koroa oamh aneiapoA 
MManaHTupytoT Ha aaAnuft fiojikx; rnaaa. a 
Apyrofi 0nKcnpyioT b oOnacTn aaTbUioMHotf 
MacTM ronoBbi m BoaAe&cTByKrr 6t*non&pHbtM 
HMnynbCHbiM tokom cm/ioA 10-100 mkA, 

MaCTOTOfl 0,1-1,0 ri\, AnMTeJlbHOCTbK) ao 150 MC 

b tbhbhmo 10-15 mmh KypcoM ao 10 ceaHCOB. 

OAHaxo AaHHwft cnoco6 o6naAaeT 
HeAocTaTicaMw: McnonbaoaaHMe anexTDOAa An* 
aneKTpocTkSMy/ifli^MM ceaaano c 

TpaBMarMMHOCTbK) KOKTbkOHKTMBbl, CKJTepbl M 

rna30ABMraTenbHbK mwiuu npu nMnnaHTauvin w 
ojccrpaKunn ajieKTpoAa; pacnonoxeHne 
aneiapoAa b Hapy*Hofl M3CTM op6MTbi npuBOAur 
k Heo6xoAMMOCTM BbfBOAa ero TOKonoABOAa 

Mepe3 KOJfblOHKTMBy, MTO npM nOCTOflHHOM 

pacmpaweHHn MOxeT npMBOAMTb k Bocnanu- 
TertbHbiM npoLjeccaM h HeyAO&crBaM nanuenra. 
Lle/ibio M3o6peTeHMn stanneTcn cnwweHMe 

TpaBMaTHMHOCTM W nOBbJUJeHM6 3pMT6flbHbIX 

4>yHKunfl. 

nocTaBJieHHafl qe/ib AOCTwraeTca TeM, hto b 
cnoco6e neMSHMfl 3a6oneBaHMfl apHTe/ibKoro 
t patera rryTew ajieKTpocTMMyjiSLjMM, cornacHO 
H3o6peTeHMK>, nepe3 npoKon a Koace bboaat c 
B03M0*CH0CTbK> paaABMraHMH TKaneii 
nrny-HanpaBHTerib c pa3MemenHbiM b netf 

KOHUHGCKM 330CTp6HHblM MaHApeHOM, 

npooBurawT ee pp conMaceHM* co 3pwTenbHbiM 
HepBOM 6e3 HapyiueHUH ero oconoMex, ho hb 
Aanee 10 mm ot nero, M3aneKaK>T MaHApeH, 
Mepea Mrny-HanpaBme/ib Ha mbcto MaHApena 
bboaat rn6KMvi aneicrpoA, c nnomaAbK) paGoMero 
HaKOHOHHUKa hq Me»ee 10 mm 2 h repMeTMHHo 

pa3Mei46HHWM B H6M C8GTOBOAOM, M3B/16KaK3T 

Mrny-HanpaBwre/ib npn HenoABMXHOM i>i6kom 
a/ieiapoAe. aaKperuwwT HapyKHbifl Koweq 
rn6xofo 3/ie»apQAa na noBepxuociM kojkm, 
OAHOBpeMeHHo npoBOAflT 
aneKrpo<Jx>TocTkiMyjifli^viK) 6nno/iflpHbiMn 
MMrry/ibcaMn Toxa ot 10 ad 100 mkA c 
Anme^bHOCTbio MMny/ibca ot 1 ao 10 mc 
HMnynbcaMM cBeTa b bmammom Anana30He AnnH 
bojih c cyMMapnoA aHeprwetf b cbotobom 
MMnyxibce ot 10* 2 ao ^Q" 4 flw m nacTOTofl 

nOBTOp8HM« MMny/lbCOB TOKa U CBCTOBblX 

MMnynbCOB, paBHoft MacroTO ny/ibca BHyrpeHHeM 

COHHOfl apTepMH, BOSAl&WCTByiOT B K3DKAOM 

ceaHca i^nwiaMn no 50-500 nMnynbcoe c 
nayaaMu MeoKAy LiHxnaMMT ot 5 ao 10 mmh no 3-5 
Mmkhob 3a e^eAHeBHbjft ceaHC, nposoA* 3a icypc 
neMeHMB 10-15 ceancoB CTMMy/iflUMM. 

npeAnoxeHHbia cnocoo" neweHMn 
aaooneBaHMfl 3pnTe/ibHoro Tpajaa noflCHfleTcn 

KHMHHMeCKHMH npHMepaMM. 

n p m m e p 1. BonbHoft C, a/K 21689, 
HaxoAMJicB Ha neMeHUM b MHTK MHKpoxupyprviM 
rna3a c AMamo30M: nacTMMHafl arpdpm 
3pnTe/)bHoro HepBa nocrrpaBMaTHMecKoro 
reH63a o6onx rnaa. 

3peHne yxyAiunnocb b aBrycTe 1988 r. 
nocne MepenHO-MoaroBoR TpaBMbi c nepenoMOM 
xocrefl ^epena. HaxoA^ncfl Ha KOHcepBaTMBHOM 
neMBHMM no Mecry >a*TenbCTBa. nonoKHreribHafl 
A^HaMMKa nocne /leMeHun He OTMeseHa. 
06paTnnc« 3a noMoiAbK) b wHCTHTyT nepea 6 
MecnueB nocne TpaBMbi. 3peHne npaaoro rna3a 
= 0,1 h/k, speHMe neaoro maaa = 0,4 h/k. 
nonfl 3peHMH Ha ooa rnaaa Ha oenufl HBeT He 

W3M9H8HhJ, nOJlP 3DeHMH OTCyTCTByiOT Ha 
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KpaCHblH M CMHM« l^BeT, H3 36JieHblA L(BeT 

cyxeHbi Ha o6a rnaaa ao 5°. 

3PT - oTMe^aeTCfl HeaHaMMTe/ibHoe 
yBe/iMMeHne aMn/iMTyAW kom hohbhtob 3PV Ha 
o6a rnaaa - KocseHHU^ npusnax naTanorviH 
3pnTenbHoro nepsa. 

30kl: yMepeHHbie H3MeHeHM& 
0yHKL(MOHanbHoro cocronHMfl BHyrpeHHHX cnoea 
ceTMaTKM ooomx ma3. rpyowe H3MeHeHHR Ha 
n pa bom rnaay m 3waMHTenbHwe m3M6H6hhh Ha 
neaoM rna3y 4>yHKUMOHanbHoro coctorhha 
axcuanbHoro nynxa apMTe/tbHoro HepBa. 

nepMMeTpOH: npaabiv) rnaa - noMTM no/iHoe 
BbinaABHue bmcomhoto no/rynon«. 
MHOxecTBeHHbie cxoTOMbi (aocontoTHbie m 

OTHOCHTe/lbHbte) C HOCOBOR CTODOHbl (1 B 

i^eHTpanbHoR oonacTw ceTMaTKM. JleBbift maa: 
nwTH nojiHoe BunaAeHwe no/in apeHMfl c 

HOCOBOA CTODOHbl M 8 46HTDanbH0^ OOJiaCTM 

ceTMaTKM, MHOKecTBeHHue aoconioTHbie m 
OTHOCMTenbHbie ckotomw, npekiMyu^ecTBeHHO b 
BepxHe-BwccMHOM KBaApaHTe. 

rna3Hoe aho: 06a maaa - amckm 
3pviTeiibHoro HepBa 6neAHbie, MOHOTOHHbie, c 
cepoBaTbJM ottohkom, MaxyxinpHan oo/iacrb h 
nepn<|)epM« - 6e3 naionornn. CocyAbJ He 

M3MeHBHb). 

fluamos: nocTTpaBManmectcafl HucxoAfliMaq 
arpoctJMfl 3pwTanbHoro HepBa odomx ma3. 

KoMnbioTepHbifl TOMorpacJ): Ha cepHH KT 
ronoBbi onpeAenjieTCfl 30Ha noHkixeHug 
n/ioTHOCTM b nepeAHeM roakx» npaBofl noSnoR 
Aonki paaMepOM 24x47 mm m aoHa noHMxeHHO^- 
nnoTHocTM b 3aTbinoHHovi xieBOM Aone pa3MepoM 
25x50 mm. rinoTHOCTb cHUJxena ao 20-30 eA-H. 

PlnOTHOCTb ODOMX 3pMTenbHbOC HepBOB 

HecKonbKO cHuxena. 

BonbHOMy cAenaHa onepai^vin 
MMnnaHTai^nfl axieiopoAa k npaBOMy 
3pMTenbHOMy Hepsy nepe3 peTpo6ynb6apHyK> 
o6nacTb. SnexTpOA q*>MKCnpoBaH Ha none u^exM 

AByMB LUBaMM. 

rtocne onepauMM npoBBAOHo 10 ceaHCOB 
np«MO« a/iexTpocTHMyxiflL^MM n 
(J»TocTMMyriflUMM 3pMTejibHoro HepBa npw Toxe 
b MMny/ibce 100 mkA, cyMMapnoA aneprmt 
caeTOBoro noTOxa b MMnyAbce 10' 2 fl)K. 
npn x=620-650 hm, AnwTe/ibHOCTM MMnynbcos 
10 mc m MMcne MMnynbCOB 3a hmwi, pbbhom 50, 
nnTbio nnxnaMM aa ceaHC c nayaaMM Me>KAy 

UMK/iaMM 10 MMH. 

nocne neneHM* ocTpoTa sdohma enpaaa 
noBbickinacb ao 0,3, oTMenanocb tqwko 

nOBbtLU6HHB OCTpOTbJ 3peHM« M CDQBa ao 0,5. 

riO ABHHblM 3<J>H y/TyHUJM/1MCb ABHHbie 

0yHKUMOHanbHoro coctoahmh axcnanbHoro 
nyMxa apMTe/ibHoro HepBa ao 28-30 Ti^ 

(ywepeHHbie H3MGHBHMfl). 

rpaHMi^u nonn 3peHW« na 3e/ieHbiA l^bot 
pactuMpMiiMCb ao 1 5-20°, CTann onpeAeARTbcn 
rpaHm^bi nonn apeHMn na cmhmA m xpacHbitf ubot 
AO 10° na o6a rna3a. 

nepMMeTpoH: oTMeMaera yMeHbUieHMe 

KOnUMBCTBa a6CQntOTHblX CKOTOM, HCMe3HOBGHHe 
OTHOCMTe/lbHblX CXOTOM C HOCOBOA CTOpOHbl 

non« 3peHMfl m i;eHTpanbHofl o6nacTn ceTMaTKM 
na npaBbtft rna3 m b BepxHe-BHCOMHOM 
KBaApaHTe Ha neabiM rnaa. 

n p m m e p 2. GonbHofl K., a/x 5827, 1937 
r.p. nepeHec napyiueHMe KpoBoo6paiAeHM» b 
cocyAax Awcxa 3pnTenbHoro HepBa neBoro rna3a 
b anpene 1988 roAa. OcTpoTa 3peHM» 
CHMaM/tacb ao 0,04 h/k. 05pamncfi we pea Mecsuj 
nocne CTai^noHapHoro neMeHM» a MHTK 
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MaxpoxHpyprMfl ma3a. 3peHne nocne 
KOHcepBaTMBHoro jieMeHMn b cTanwoHape no 
Mecry xvne/ibCTBa ho ynywiunnocb. 

ripn nocTyrweHMw: ocTpoia speHwa npaBoro 
rna3a = 0,3-0,4 c *1.0 = 0,65. ocTpoia 
apeHMH neBoro ma3a - 0,04 h/k. 

nepMcfcepuMecKwe rpaHv^w nona speHMB 
npaBoro rnasa cyweHw c hocoboA ctodohw Ha 
20°, neBoro rnasa cy)xeHbi ao tomxh cfeHKcamw c 

HOCOBO& CTOpOHbl M AO 40° B 
HWKHB-BHyTpeHHeM xBaapaHTe. 

DOM: npaBufl rnaa oes rpy6oii naTojiornn: 
yMepeHHbie M3MeH6HHB (JjyHxiyioHanbHoro 

COCTOflHMfl BHyTpeHHMX COOeB CeTMaTKM H 

yMepeHHbie M3M6H6Hi4fl aKcua/ibHoro nyMKa 
spuTenbHoro HepBa. 

KoMnbJoiepMafl nepuMeipnH neBoro rnasa; 
CHmxeHMe cBeTOMyBCTBHTenbHocrw Maxy/iu ao 
14 ab. OTHocMTenbHbie h aGconioTHbie ckotomw 
b bmconhoB nonoBMHe norm 3peHWB. cyxeHne 
nona 3peHM« ao 30 ° c bmcohhom nonoanHbi. 
no/iHoe BbmaAewue b hocoboi* nonoBHHe noun 

3D8HMR. 

Ha KOMnbWTepHbix TOMorpaMMax BbmaneHO 
b npoeKUMH BHyTpeHHMX coHHbix apTepn« H B 
oonacTu npa&ofl rna3HOM apiepnn 
neTpncjHi l^h poBa hhw e BxnKxeHMfl. flnaM8Tp h 
nnoTHOCTb 3pnTenbHoro HepBa He M3MeHeHa. 
XwasMajibHo-cennflpHaj? oonacTb n nnoTHocTb 
ronoBHoro M03ra He M3MeHeHbi. 

Bo/ibHOMy npon3BeA6Ha onepaunfl 
m m nna ma l\h m aneiapoAa k 3pwTenbHOMy Hepay 
peTpo5ynb6apHO. 3nexrpoA c£>nKCnpo8aH Ha 
xoace AByMA LiiBawn. 

npH J18M8HMH npOBOAWOCb 15 CeaHCOB 

np«M0B anexTpocTviMynRi^Mn h 
<|)OTOCTwyiyjiflUMM now Toxe B MMnynbce 10 mkA, 
cyMMapHOH 3HeprviM ceeTOBoro noroKa b 
MMny/ibce 10" 4 A*, npw X =550-570 hm, 
AnmanbHOCTu nMnynbcoB 1 mc m Mwcne 
HMny^bcOB 3a l^hkji 500, 3-xpaTHOM noBTopeHnn 
I4MKDOB 3a ceaHC c nay3aMM 5 mwh. 

n p h m e p 3. BonbHan C, a/K 20161, 
1950 r.p. MepenHO*M03roBan TpaBMa b 1987 r. 
c ooTpnoeHMeM Mosra. 3peHne CHM3nnocb cpa3y 
nocne TpaBMbJ. HaxoAHnacb Ha 

KOHCepBaTHBHOM JlOMeHUM B oonacTHOfl 

6ojib«mie. nonoKMTenbHoro 3<}xfceKTa nocne 
jieneHWH He oTMOMeHO. 

3peHne npaBoro rnasa = 0,08 c - 0,75 a - 
=0,1. 

3peHne neBoro rna^a = 0.06 c - 1,0 = 0.1. 

Ilona 3peHM« KOHLjeHTpMHecKvi cyKeHU Ha 
35-45°, napai^eHTpainbHafl cxoTOMa 
CHM3y-cHapy)KM ao 15°. flona 3penwB Ha i^BeTa 
cyxenbi: Ha xpacHbJft - Ha 25°, Ha 3eneHbiR - na 

25°, CMHMM UB6T H8 pa3nMMaeT 

3^eicTpopeTMHOfpaMMa: oTMeMaeTca 
He3HaMHTe/ibHoe yeem^enm aM on my aw 
KOMnoneHTOB 3Pr Ha o6a rnasa - KOcaeHHWH 
npM3H3K naTonorviM 3pvrrenbHoro HepBa. 

KbMnb»OTepHafl nepMMeTpHB* npaBwfl rna3 - 
npaxTHMecxM BtjnaAeHne Bcero nona speHna c 

OTHOCVfT dJIbHOM COXpaHHOCTbK) B UGHTpe. JleBblM 

mad - BbinaABHHe non« 3pennH cnn3y, cnapy^KM 
h cHyTpw Ha 45°. ceepxy - na 30-35°. 

rna3Hoe aho ooohx rna3: ahck 3pmejibHoro 
HepBa AeKonopnpoaaH, 6neAHbifl. apTepuu 

Cy)KBHbJ. H3BMTb!. 

flvjamoa: nocrrpaBMaTHHecKafl HMcxoABu^sm 
aTpo0MB 3pMTenbHoro HepBa o6ohx mas. 

KoMnbiOTepHbiR TOMorpacp: Ha cepMn KT 

ronOBbi MHO)KeCTBeHHbie 30Hbl nOHHKeHUB 

anoTHOcru Beu^ecTBa ro/iOBHoro Mosra b 
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saTbinoMHbix Aonax, o6a 3pMTaru>Hbrx HepBa 

HCTOHHeHbl. 

BonbHOvt CAenaHa onepaunfl - MMnnaHTaijMS) 
3/ietapoAa k npaBOMy 3pMTanbHOMy Hepay Mepea 
KpbinoHe6Hyio BMKy. 3/iexTpoA OMKcwpoBaH Ha 
xoHL^e u^eKH AByMB ujBaMM. nocne onepai^iM 
npoBeAeno 15 ceancoB np^MoA 

3/ieKTpOCTHMy/1RUklM H CpOTOCTHMy/lHUMM 

spmenbHoro HepBa npn Toxe b MMnynbce 10 
mkA, cyMMapHoA SHeprnu a cbctobom HMnynbce 
10" 4 ft*, npvi x =620-650 hm, AHKTejibHoc™ 
Kaxaoro MMnynbca 10 mc TpeMfl uyKi\am c 
nayaaMn MexAy tjHKnaMM no 5 muh no 500 
MMny/ibCOB 3a tauten. 

flocne neHeHkin ocrpoTa 3peHMa npaBoro 
rnaaa noBbicwiacb ao 0,2 c - 0,75 fl . neBoro 
ma3a - ao 0.15 c - 1,0 fl . nopor ajiexTpuMBCKOfl 
MyBCTBMTenbHocTM Ha npaBOM masy - 78 mkA. 
na jieBOM - 120 mkA. 3/ieKTp^mecxan 
na6HJibHOCTb. Ti^: cnpaea - 27. cneBa - 27. 

nopOfM 3/ieXTpMWeCKOfl MyBCTBMTeJlbHOCTK H 

sneicrpHHecKyio jia6uribHocTb ao neMeHMB 
onpeflennTb He yAaBanocb M3-3a 
caMonpon3BonbHoro (J)oc0eHa. 
nepHcJjepHMecxan rpanni^a noiiB 3peHn» 
pacujupunacb Ha n pa bom ma3y na 15°. cneBa 
- Ha 10°. rionB speH^H Ha Kpacnwfl m 3eneHbiA 
UBeT pactUMpuriHCb Ha 10°. 

KoMnbtoTepHsw nepMMeipHn: npaBuA rna3 - 
yMepeHHoe cHHxceHne CBeTOMyBCTBMTenbHOCTM 
Maxy/ip ao 30 ab. napai^eHTpanbHaB 
aoconioTHaB cxoTOMa, orpaHMHeHMe no/ifl 
3peHna b HHXHeM nonynone ao 20 ° m 
nepM0epMHecxoe orpa HvmeHMe c hocoboA 
cTopoHbi h ceepxy no BepTHKanbHOMy 
MepMAnaHy. JleBwii maa - 3Ha^rHTenbHoe 
cHwxeHne CBeTOMyBCTBHTe/ibHOCTM Maxynw ao 
1 5 ab, napaqeHTpanbHan a6con)OTHa» cxoTOMa. 
BbinaAOHne HiDKHe-HapyjKHoro KBaflpaHra ao 
45°, nepMcJ>epnMecKoe orpa h HMenvie nonw 
3peHHR BAOJib BepTMxanbHoro MepMAnna m c 

HOCOBOM CTOpOHbl. 

3axnKNeHne: otMeMaeTCB noncoxHTenbHafl 
AHHaMHxa nocne neseHHB no ocrpoTe 3pennB m 
no AaHHWM c^yHKUMOHanbHwx motoaob 
MCcneAOBaHHH. 

Mepe3 6 Mecni^eB nocne onepai^H apeHvie 
He c»M3nnocb. 

n p M m e p 4. BonbHofl C, a/x 17221, 
HaxoAHJicfl na jismbhmh b MHTK MMxpoxMpypnM 
rnasa c AHamoaoM: OA-aTpoo>»B 3pwTanbHoro 
HepBa nocne HapyweHMB KpOBOo6pau;eHHR b 
cocyAax, nmaioinMX 3pHTenbHbtfl HepB. OC - 
nacTHHHaB aTpoo>MB spMTejibHoro HepBa nocne 
HapyiueHHfl KpOBco6pau4eHMB b 
BepXHe-HapyxHOH bbtbu i^eHTpa/ibHoA apiepHM 
oeTMarxn. 3peHne Ha ooa rnasa cHM3Wxxb b 
1979 roAy HaxQAHncB na xOHcepBaTMBHOM 
neMeHHH b oonbHMue no Mecry xuTenbCTBa, 
nonoxMTenbHoro aa^exTa or npOBeABHHoro 
neneHHfl ho 6bino. 3peHHe npaeoro rnaaa npn 
nocrynneHMM b oTAsneHHe = 0,05. rteaoro -0.4. 

TnasHoe aho: ahck 3pnTeribHoro HepBa 

6neAHbl^, MOHOTOHHblfl. rpaHHi^bt MeTKMe, 
apTepMM y3KMe, HSBKTbl. 

no ABHHbiM 3nexTpoct)H3MonorviMecxHx 
HccneAoaaHMfi BbtnsneHbi rpy6we H3MeHeHM« bo 
BHyTpeHHMX cnoflx ceTMaTXM o6omx rna3, 
3HaMMTenbHbie HapyiueHufl cocTOflHMfl 
aKci^anbHoro nyvxa apuienbHoro HepBa. 
nepkit|>epMHecxMe nonfl 3peHMB KOHi^eHTpMHecxvi 
cyxeHbJ ao 30°, nonB apeHMB Ha Heeia cyxeHu 
cnpaBa ao 5°, cneBa - ao 15° aeneHbift i^Ber 
cnpaBa He pa3nvmaeT. 
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Ha cepnH KOMnbJOTepHwx TOMorpaMM 
ronoBHoro M03ra m op6nr w3MeHeHMB nnoTHOCTH 
He BwaeneHO. CpeAHHHwe dpyicrypbi He 
CMeujeHbJ. yMMTUBan rpy6bie W3MeHeHn« 
ctyHKUKOHa/ibHbix noxa3aTene« m nMnxiaHTaunn 
anexrpoAa Ha neBbifl rnaa. BonbHOMy caenaHa 
onepaijufl - HMnnaHTaunfl anetcrpoAa k 

3pHT6J1bHOMy HBpBy H9pG3 KpbJnOH86HyK) flMKy. 

3/iexTpOA (fcwccvipoBaH 2 kokhumh ldb3mh Ha 

KQ3K8. 

riocne onepaunn conbHOMy npoBBAeno 10 
ceancoe 3/ieKTpocTHMy/isunn h 
4>OTOCTMMynRi;MM 3pnTe/ibHoro HepBa npM TOKax 
b HMnynbce 100 mkA, cyMMapHOfl oHeprnn b 
CBeTOBOM MMny/ibce 10~ 2 fl*. npn a, = 550-570 
hm, anviTe^bHOCTM MMnynbcOB 1 mc no 50 
MMnyjibcoB nflTbK) mixnaMW 3a ceaHc c nay3aMW 

MBJKAy UMlUiaMH 10 MMH. 

riocne neweHMB ccrpoTa 3peHna npaBoro 
rna3a ocTanacb npexwefl - 0.05 h/k, a ocTpoTa 
3penviB neBoro rna3a noBbicvmacb ao 0,9-1,0. 
OcTpoTa apennfl nepea 6 MecaijeB He 
M3MeHnnacb. Rannbie aneinpoct>M3MOJior>wecKMX 
MccneAOBaHMH cnpaea He n3MeHnnncb. 

no AanHbiM 3neiapoc{)H3HonorviviecKMX 
nccneAOBaHM« cneea oTMeMaeTca yMepeHHoe 

H3M8H6HM8 BO BHyTpeHHMX CJIORX CeTMaTKM, 

ynymuwiocb cocTOHwue axcwanbHoro nymca 
3pnTe^bHoro Hepaa. nepMcfcepMMecxne rpaHMnu 
nonfi 3peHM« pacumpwiwcb Ha 10° Ha OC. no/ia 
speHMB Ha L\B8Ta paciunpnnMCb na 5°. oonbHo* 
cran pa3JinnaTb aeneHbifi i^BeT b npeAenax 5°. 

FlpeAnaraeMbifl cnoco6 MMeeT Hiwxyio 
TpaBMaTMWHocTb cnocooa, cBB3aHHyio nmub c 
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nyHKTaqMOHHbiMvi noBpewAeHMBMM, a npvi 

DKCTpaKMMH H6 Tpe5yeT BCKpbrrMP KOHblOHXTOBbl. 

OopMyna n 3 o 6 p©T ©h ma i 

CHOCOB JlEMEHHfl 3AEOJlEBAHKfi 
3PHTEJlbHOrO TPAKTA flPflMOfi 
3/lEICTPOCTHMyJW14HE«. OTnnM3K)iMM»cB 

TBM. WTO, C He/lbK) CHtUKeHHB TpaBMaTMMHOCTM H 

noBbitueHMfl spuTenbHboc cfryHiotutf, sepea 
npow>n b Koxce bsoaat b tiohm opowTbi 
urny-HanpaBH re/ib c pa3Meu;eHHbiM b h&a 
KOHvwecKM aaocrpeHHbiM ManApeHOM, 
npoABnraK>T ee ao c6nnxeHna co spwenbHbiM 

H6PBOM Ha paCCTOHHMM 10 MM OT HefO. 

Hsanexaior m8hapbh, sepea urny-HanpaBMTenb 
Ha MecTo MaHApena bboaht mSxvifl anerrpoA c 
nnou^aAbK) paoonero HaxoHeMHMxa He Menee 10 
mm 2 m repMerHMHo pa3MemeHHbiM b weM 
cBeTOBOAOM, H3B/iefcaK>T Hrny-HanpaBMTe/ib np* 
HenoABuxnoM i-m6kom anexTpOAe, saxpennjwT 
napyxcHbifi KOHei^ oi6icoro aneiapoAa Ha 

nOBepXHOCTM KO*CVI, OAHOBDeMeHHO npOBOABT 

aneirrpo- n <tx)TOCTMMyjiBunio ownonRpHbtMH 
MMnynbcaMn Toxa 10 - 100 mkA c 
AnnTenbHocTbio MMnynbca 0.1 - 10 mc m 
nMnynbcaMn cBBTa a bmammom AHanaaoHa Anun 
BO/iH c cyMMapwofl 3Heprnefl b cbotobom 
HMnynbce 10" 2 - 10" 4 flxt m MacroTofl noBTopeHMn 
MMnynbcoB Toxa h cBeTOBbix MMnynbCOB. paBHOkt 
MacTOTe nynbca BHyTpeHHe^ cohho^ apTepHM, 
BOSAeftcTBy k>t b KajKAOM ceaHce UHxnaMH no 50 
- 500 HMnynbcoB c nay3aMH Mexpy i^nnnaMM 5 - 
10 mmh no 3 - 5 i;HKno8 sa exceAHeBHbtfl ceaHc. 
npoBOAB 3a Kypc neneHna 10-15 ceancoB 

CTHMynBl^M^. 
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Russian patent 2025114 CI 

METHOD FOR TREATING OPTIC CHANNEL DISEASE 
BY MEANS OF DIRECT ELECTROSTIMULATION 

This invention falls into the field of medicine, or more precisely ophthalmology, and may 
find use in neurosurgery and neurology. 

The invention closest to the one at hand consists of a method for the treatment of optic 
nerve atrophies wherein, one electrode is implanted on the posterior pole of the eye, while 
another is secured in the occipital region of the head, and they interact via a bidirectional current 
pulses with an intensity of 10>100 microamperes (^A), a frequency of 0.1-1.0 hertz (Hz), and a 
duration of up to 150 milliseconds (msec) for a period of 10-15 minutes (min) over a course of 
up to 10 sessions. 

However, this method has shortcomings: using an electrode for electrostimulation 
involves injuries of the conjunctiva, sclera, and eye motor muscles during electrode implantation 
and extraction, and; positioning an electrode in the outer portion of the orbit makes it necessary 
to pass its current lead through the conjunctiva, which can result in inflammatory processes and 
patient discomfort during continuous stimulation. 

The purpose of the subject invention is to reduce injuries and enhance optic functions. 

According to the invention under consideration, this stated objective is achieved by virtue 
of the fact that when using the electrostimulation method to treat optic channel disease, a guide 
needle that houses a conically tipped stylet is inserted through a puncture in the skin so as to 
make tissue separation possible, the guide needle is advanced until it reaches the optic nerve 
without rupturing its tunics, but no farther than 10 millimeters (mm) therefrom, the stylet is 
withdrawn, and a flexible electrode with a working tip area of not less than 10 square millimeters 
(mm ), within which a light guide is hermetically housed, is inserted through the guide needle in 
place of the stylet. The guide needle is then removed, leaving the flexible electrode in place, the 
outer end of the flexible electrode is secured to the skin surface, and electro- and 
photostimulation are simultaneously carried out using bidirectional current pulses of 10 to 100 
HA with a pulse duration of 1 to 10 msec and light pulses in the visible wavelength range with a 
total light pulse energy of 10 2 to 10" 4 joules (J), as well as with a current pulse and light pulse 
repetition frequency that is equal to the pulse rate of the internal carotid artery. There are cycles 
of 50-500 pulses during each session, with intervals between cycles of 5 to 10 min, with 3-5 
cycles per daily session, and with 10-15 stimulation sessions being carried out over the course of 
treatment. 

The proposed method for the treatment of optic channel disease is explained by way of 
clinical examples. 

Example 1 . Male patient S., medical chart (m/c) 21689, sought treatment at the 
Eye Microsurgery International Research Technology Complex (DRTC) with a diagnosis of 
partial optic nerve atrophy of posttraumatic origin in both eyes. 

Vision worsened in August of 1988 following a craniocerebral injury that involved a 
skull bone fracture. Placed on conservative treatment at his place of residence. No positive 
dynamics noted after treatment. Returned to the institutions for assistance 6 months after the 
injury. Right eye vision = 0.1 uncorrected (u/c), left eye vision = 0.4 u/c. The white visual fields 
of both eyes were unchanged, there were no red or blue visual fields, and the green visual fields 
were narrowed to 5°. 



Electroretinogram (ERG): a negligible increase in ERG component amplitude was noted 
in both eyes - an indirect indication of optic nerve pathology. 

Electrophysiological examination (EPE): moderate changes in the functional condition 
of the inner retinal layers in both eyes, as well as changes in the functional condition of the axial 
optic nerve bundle that were gross in the right eye and significant in the left eye. 

Perimetron: right eye - the almost total prolapse of the temporal hemifield, as well as 
multiple scotomas (absolute and relative) on the nasal side and in the central region of the retina, 
and; left eye - the almost total prolapse of the visual field on the nasal side and in the central 
region of the retina, as well as multiple absolute and relative scotomas, primarily in the upper 
temporal quadrant. 

Fundus of the eye: both eyes - pale, monotonous optic nerve disks with a grayish hue, 
macular region and periphery without pathology, and vessels unchanged. 

Diagnosis: posttraumatic catabatic atrophy of the optic nerve in both eyes. 

Computer tomograph (CT): during a series of CTs of the head, an area of decreased 
density was identified in the anterior pole of the right lobe 24 x 47 mm in size, together with an 
area of decreased density in the posterior left lobe 25 x 50 mm in size. Density was reduced to 
20-30 Hounsfield units (HU). The density of both optic nerves was somewhat reduce. 

An operation was performed on the patient - the implantation of an electrode for the right 
optic nerve through the retrobulbar region. The electrode was secured to the skin of the neck 
using two sutures. 

Following this operation, 10 sessions of direct optic nerve electro- and photostimulation 
were carried out using a 100-p.A current pulse, with a total light pulse energy of 10* J at X = 
620-650 nanometers (ran), a pulse duration of 10 msec, and a number of pulses per cycle 
equaling 50 in five cycles per session, with intervals of 1 0 min between cycles. 

After treatment, visual acuity on the right increased to 0.3 and an increase in visual acuity 
on the left to 0.5 was also noted. 

According to EPE data, the functional condition of the axial optic nerve bundle was 
improved to 28-30 hertz (Hz) [moderate changes]. 

The boundaries of the green visual field were expanded to 15-20°, in addition to which 
blue and red visual field boundaries of up to 10° began to be distinguished in both eyes. 

Perimetron: a decrease in the number of absolute scotomas was noted, as was the 
disappearance of the relative scotomas on the nasal side of the visual field and in the central 
region of the retina for the right eye and in the upper temporal quadrant for the left eye. 

Example 2 . Male patient K., m/c 5827, year of birth (y.o.b.) 1937. Suffered 
circulatory impairment in the optic nerve disk vessels of the left eye in April of 1988. Visual 
acuity was reduced to 0.04 u/c. A month after hospital treatment, this patient contacted the Eye 
Microsurgery IRTC. His vision did not improve following conservative treatment in the hospital 
at his place of residence. 

Upon admission, the visual acuity of the right eye was 0.3-0.4 with a correction of + 1.0, 
or 0.65, while the visual acuity of the left eye was 0.04 u/c. 

The peripheral boundaries of the right eye's visual field were narrowed by 20° on the 
nasal side, while those of the left eye's visual field were narrowed to the point of fixation on the 
nasal side and to 40° in the lower inner quadrant. 

EPE: right eye - without gross pathology, moderate changes in the functional condition 
of the inner retinal layers, and moderate changes in the axial optic nerve bundle. 



Computer perimetry of the left eye: a macular photosensitivity decrease to 14 decibels 
(dB), relative and absolute scotomas in the temporal half of the visual field, the narrowing of the 
visual field to 30° from the temporal half, and total prolapse in the nasal half of the visual field. 

Based on computer tomograms, petrified inclusions were detected in the projection of the 
internal carotid arteries and in the vicinity of the right ophthalmic artery. Optic nerve diameter 
and density were unchanged. The chiasmal-sellar region and brain density were unchanged. 

An operation was performed on this patient that involved the retrobulbar implantation of 
an electrode for the optic nerve. This electrode was secured to the skin using two sutures. 

During treatment, 15 sessions of direct electro- and photostimulation were carried out 
using a 10-jiA current pulse, with a total light pulse energy of 10" 4 J at X = 550-570 nm, a pulse 
duration of 1 msec, a number of pulses per cycle equaling 500, a three-time repetition of cycles 
per session, and intervals of 5 min each between cycles. 

Example 3 . Female patient S., m/c 20161, y.o.b. 1950. This patient had sustained 
a craniocerebral injury in 1987, accompanied by a cerebral concussion. Vision was reduced 
immediately after the injury. The patient was placed on conservative treatment at a regional 
hospital. No positive effect was noted after treatment. 

Vision in the right eye was 0.08 with a correction of - 0.75 d , or 0.1 . 

Vision is the left eye was 0.06 with a correction of- 1 .0, or 0. 1 . 

The visual fields were concentrically narrowed by 35-45° and there was a paracentral 
scotoma from the bottom and from the outside to 15°. The color visual fields were narrowed by 
25° for red and by 25° for green, while the blue visual field could not be distinguished. 

Electroretinogram: a negligible increase in ERG components amplitude was noted in 
both eyes - an indirect indication of optic nerve pathology. 

Computer perimetry: right eye - the prolapse of virtually the entire visual field, with 
relative integrity in the center, and; left eye - the prolapse of the visual field from the bottom, 
from the outside, and from the inside by 45°, as well as by 30-35° from the top. 

The fundus of both eyes: the optic nerve disk was discolored and pale, while the arteries 
were constricted and contorted. 

Diagnosis: posttraumatic catabatic atrophy of the optic nerve of both eyes. 

Computer tomograph: during a series of head CTs, there were multiple areas of reduced 
brain matter density in the posterior lobes and both optic nerves were thinned. 

An operation was performed on the patient - the implantation of an electrode for the right 
optic nerve through the pterygopalatine fossa. This electrode was secured to the skin of the neck 
using two sutures. Following the operation, 15 sessions of direct optic nerve electro- and 
photostimulation were carried out using 10-^iA current pulse, with a total light pulse energy of 
10 J at X = 620-650 nm, and a duration for each pulse of 10 msec in three cycles, with intervals 
of 5 min each between cycles and with 500 pulses per cycle. 

After treatment, the visual acuity of the right eye rose to 0.2 from - 0.75 d , while that of 
the right eye rose to 0. 1 5 from - 1 .0 d . The threshold of electric sensitivity was 78 ^A in the right 
eye and 120 [iA in the left eye. Electric lability, in Hz, was 27 on the right and 27 on the left. It 
was not possible to determine the electric sensitivity thresholds and electric lability before 
treatment due to spontaneous phosphene. 

The peripheral boundary of the visual field was expanded by 15° in the right eye and by 
10° in the left eye. The red and green visual fields were expanded by 10°. 

Computer perimetry: right eye - a moderate decrease in macular photosensitivity to 30 
dB, a paracentral absolute scotoma, restriction of the visual field in the lower hemifield to 20°, 



and peripheral restriction on the nasal side, as well as from the top along the vertical meridian, 
and; left eye - a considerable decrease in macular photosensitivity to 15 dB, a paracentral 
absolute scotoma, the prolapse of the lower outer quadrant to 45°, and peripheral restriction of 
the visual field along the vertical meridian, as well as on the nasal side. 

Conclusion: positive dynamics in visual acuity and according to functional research 
technique data were noted after treatment. 

Vision had not diminished 6 months after the operation. 

Example 4 . Male patient S., m/c 1 7221 , sought treatment at the Eye Microsurgery 
IRTC with a diagnosis of acute degenerative (AD) optic nerve atrophy following circulatory 
impairment in the vessels that feed the optic nerves. The was partial AD optic nerve atrophy 
following circulatory impairment in the upper outer branch of the central retinal artery. Vision in 
both eyes had diminished in 1979. This patient was placed o conservative treatment in the 
hospital at his place of residence, but there was no positive effect from the treatment performed. 
Vision in the right eye upon admission to the ward was 0.05, while that in the left eye was 0.4. 

Fundus of the eye: the optic nerve disk was pale and monotonous, the borders were 
distinct, and the arteries were narrow and contorted. 

Based on electrophysiological examination data, gross changes were detected in the inner 
retinal layers of both eyes and there were significant impairments in the condition of the axial 
optic nerve bundle. The peripheral visual fields were concentrically narrowed to 30°, the color 
visual fields were narrowed to 5° on the right and to 15° on the left, and green could not be 
distinguished on the right. 

During a series of brain and orbit computer tomograms, no density changes were 
detected. The middle structures were not displaced, taking into account gross changes in 
functional parameters and the implantation of an electrode for the left eye. An operation was 
performed on this patient - the implantation of an electrode for the optic nerve through the 
pterygopalatine fossa. This electrode was secured to the skin using 2 skin sutures. 

Following the operation, 10 optic nerve electro- and photostimulation sessions were 
carried out on this patient using 100-nA current pulses, with a total light pulse energy of 10" 2 J at 
X = 550-570 nm, a pulse duration of 1 msec, 50 pulses in each of five cycles per session, and 
intervals of 1 0 min between cycles. 

After treatment, the visual acuity Of the right eye remained as before - 0.05 u/c, while 
that of the left eye increased to 0.9-1.0. Visual acuity remained unchanged 6 months later. 
Electrophysiological examination data on the right remained unchanged. 

According to electrophysiological examination data, a moderate change in the inner 
retinal layers was noted on the right and the condition of the axial optic nerve bundle was 
improved. The peripheral boundaries of the visual field were expanded by 10° on the orbit side 
(OS). The color visual fields were expanded by 5° and the patient began to distinguish green 
within limits of 5°. 

The proposed method has lower degree of injury than the method that involves puncture 
wounds alone and does not require the conjunctiva to be exposed during extraction. 

Patent Claims 

This METHOD FOR TREATING OPTIC CHANNEL DISEASE BY MEANS OF 
DIRECT ELECTROSTIMULATION is distinctive in that, for the purpose of reducing injuries 
and enhancing optic functions, a guide needle that houses a conically tipped stylet is inserted 



through a puncture in the skin into the orbit tissues, the guide needle is advanced until it comes 
within 10 mm of the optic nerve, the stylet is withdrawn, and a flexible electrode with a working 
tip area of not less than 10 mm 2 , within which a light guide is hermetically housed, is inserted 
through the guide needle in place of the stylet, the guide needle is then removed, leaving the 
flexible electrode in place, the outer end of the flexible electrode is secured to the skin surface, 
and electro- and photostimulation are simultaneously carried out using bidirectional current 
pulses of 10 to 100 jiA with a pulse duration of 0.1 to 10 msec and light pulses in the visible 
wavelength range with a total light pulse energy of lO'^lO* 4 J, as well as with a current pulse 
and light pulse repetition frequency that is equal to the pulse rate of the internal carotid artery. 
Patients are exposed to cycles of 50-500 pulses each during each session, with intervals of 5-10 
min between cycles, with 3-5 cycles per daily sesision, and with 10-15 stimulation sessions being 
carried out over the course of treatment. 



